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Abstract 
Compensatory Green Beliefs (or CGBs) refer to beliefs that the negative effects of 
energy inefficient or unsustainable behaviors (e.g., flying abroad on holiday) can be 
compensated for by engaging in energy efficient or sustainable practices (e.g., using public 
transport). The present research developed and validated a scale to measure endorsement of 
CGBs. This scale formed part of an online survey, which investigated the relationship 
between endorsement of CGBs and how people think and behave in relation to energy and 
environmental issues. Factor analysis confirmed the reliability of a 16-item, single-factor 
scale measuring CGBs. Endorsement of CGBs was found to correlate negatively with 
measures of pro-ecological behavior, environmental values, ‘green’ identity, concern with 
climate change, age, and education level. These findings offer an insight into the possible 
cognitive antecedents of ‘rebound effects’ that are known to limit the effectiveness of 
interventions designed to reduce energy consumption and promote sustainable behavior. 
 
Keywords: Conservation, environmental attitudes, energy, environment, ecological behavior.  
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“Using Public Transport Can Make Up for Flying Abroad on Holiday”: Compensatory Green 
Beliefs and Energy-Related Behavior 
Climate change has been suggested to be the biggest peril to humanity this century 
(Oxfam, 2009) and, as such, the international community is under increasing pressure to 
make rapid and substantial reductions in greenhouse gas emissions (see IPCC, 2007; 
UNFCCC, 2009). In recognition of this need, the European Union has, for example, 
committed to reduce emissions by 20% by 2020 (compared to 1990 levels) and has produced 
a roadmap to an 80% reduction by 2050 (http://www.roadmap2050.eu). In a similar move, 
the United States has committed to reduce greenhouse gas emissions by 17% and 83% by 
2020 and 2050, respectively (compared with 2005 levels) (see US Climate Action Report, 
2010). However, while such cuts are necessary, achieving these targets will require 
substantial changes not only in the way that energy is generated and supplied but also in the 
manner and extent of its use in powering homes, business, industry and transportation.  
These changes are recognised to hinge, in part, on shifts in the way that people think 
about and use energy, and their willingness to adopt or facilitate interventions and policies 
aimed at reducing energy demand. For example, the UK government has committed to a 
nationwide rollout of smart-meters (see DCLG, 2010; DECC, 2011) and there are similar 
smart-metering schemes planned (or in place) in other countries (e.g., Australia, Italy, United 
States, France, Ireland). It is hoped that the real-time energy-use feedback that householders 
receive from in-home display units (or smart-monitors) linked to smart-meters, should not 
only decrease household energy-use but also increase energy literacy (see Darby, 2006).  
The extent to which smart-metering (and other interventions) will be successful in 
producing the intended energy savings, however, may depend on the extent to which such 
interventions lead to ‘spillover’ versus ‘rebound’ effects. Spillover effects occur when energy 
savings in one domain prompt people to try to conserve energy in another domain (e.g., 
Page 3 of 31
http://mc.manuscriptcentral.com/e&b
Environment and Behavior
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review
COMPENSATORY GREEN BELIEFS   
Thøgersen & Olander, 2003). For example, smart metering may promote energy literacy that, 
in turn, leads people to consider using their car less. Rebound effects are more ominous, 
however, and occur when an intervention that reduces energy demand (e.g., cavity wall 
insulation, fuel-efficient cars, etc.) leads people either to use the services more (e.g., leaving 
the heating on while not at home) or to spend any financial savings in energy inefficient ways 
(e.g., by flying abroad on holiday). Thus, rebound effects can reduce the overall benefits 
realised by the intervention (see Sorrell, 2007; Sorrell, Dimitropoulos, & Sommerville, 2009). 
However, while rebound effects are well-documented (e.g., Greene, 1992; Greening & 
Greene, 1998; Milne & Boardman, 2000) and efforts have been made to quantify the impact 
that rebound effects have on the effectiveness of energy-efficiency interventions (e.g., Sorrell 
et al., 2009), much less is known about the psychological processes that lead to these 
ostensibly paradoxical effects. 
One such process could be the invocation of compensatory beliefs relating to energy-
use and environmental behavior. Compensatory beliefs refer to the belief that the positive 
consequences of pro-environmental behaviors (e.g., switching to a ‘green’ energy tariff) can 
somehow compensate for the negative consequences of energy inefficient or unsustainable 
behaviors (e.g., leaving the heating on while not at home) and/or the reverse belief that 
engaging in energy inefficient behaviors can be compensated for by engaging in energy-
efficient behaviors (e.g., using public transport). If people do endorse and act on such beliefs 
– here termed ‘compensatory green beliefs’ or CGBs – then this could reduce the 
effectiveness of interventions designed to reduce energy consumption or promote pro-
environmental behaviour. As such, endorsement of CGBs might explain why energy-use and 
efficiency interventions and policies do not always perform as predicted (e.g., Geller & 
Attali, 2005) and why people might act in a pro-environmental way in one domain (e.g., 
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recycling) while behaving in a less environmentally friendly way in others (e.g., transport) 
(e.g., Gatersleben, Steg & Vlek, 2002; see also Steg & Vlek, 2009). 
Ideas about compensation and atonement are not new. For example, there is a 
substantial literature on forgiveness and justice (e.g., Exline, Worthington, Hill & 
McCullough, 2003) and accumulating evidence suggests that people often believe that the 
negative effects of unhealthy behaviors can be compensated for by engaging in healthy 
behaviors (e.g., “I can eat this piece of cake now because I will exercise this evening”; 
Knäuper, Rabiau, Cohen, & Patriciu, 2004).  Such ‘compensatory health beliefs’ (or CHBs) 
have, in turn, been found to influence people’s likelihood of engaging in health risk behaviors 
(Knäuper et al., 2004; Rabiau, Knäuper, & Miquelon, 2006; Radtke, Scholz, Keller, Knäuper, 
& Hornung, 2011), responses to dietary temptations (Kronick & Knäuper, 2010), and health-
related outcomes like obesity (Knäuper et al., 2004). There is also evidence that interventions 
designed to promote health behaviors can inadvertently promote unhealthy behaviors in other 
domains (e.g., Albarracin, Leeper, & Wang, 2009; Nigg, Lee, Hubbard & Min-Sun, 2009).  
To date, however, the presence and influence of compensatory beliefs pertaining to 
energy-use and environmental behavior has received relatively little attention; the only study 
to our knowledge was conducted by Bratt in 1999. Bratt asked a large sample of Norwegian 
participants to indicate the extent to which they agreed or disagreed with three statements: (i) 
If I deliver paper and glass to recycling bins instead of throwing them out along with other 
garbage, I’m already doing something for the environment. Then it doesn’t matter that much 
if I use my car to some extent; (ii) If I do not drive a car, I’m already doing something for the 
environment. Then it doesn’t matter that much if I throw out glass and paper in the ordinary 
garbage; and (iii) If one doesn’t drive a car to work, one is already doing something for the 
environment. Then it doesn’t matter that much if one travels by airplane on holiday, even 
though the airplane uses a lot of fuel and possibly harms the environment. The findings 
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indicated some evidence of compensatory beliefs, but only 13%, 4%, and 17% of participants 
agreed with each of the statements, respectively, and the correlations between endorsement of 
the beliefs and environmental behaviors were relatively small (-0.10 < rs < 0.15), albeit 
significant in some cases.  
Bratt’s (1999) study is, however, now over a decade old and there is good reason to 
believe that matters may have changed. For example, there have been a number of 
technological and policy interventions aimed at reducing energy consumption in recent years 
and an increasing pressure on citizens to act in an environmentally responsible fashion. 
Therefore, it is possible that the use of compensatory beliefs has increased. Indeed, the 
concept of compensation is now readily advertised as a means of atoning for unsustainable 
activities (e.g., air travel) through, for example, voluntary carbon-offsetting schemes (e.g., 
Gössling, Broderick, Ceron, Dubois, Peeters & Strasdas, 2007). Bratt’s study also revealed 
little about, for example, the characteristics of those individuals who are more or less likely to 
employ such compensations or how the endorsement of such beliefs might relate to other 
beliefs or aspects of a person’s identity. 
The Present Research 
The growing number of interventions and policies that aim to encourage people to 
conserve energy and act more sustainably, coupled with a lack of research on compensatory 
beliefs pertaining to energy and environmental issues, means that there is an urgent need to 
examine whether – and to what extent – people endorse CGBs. If, like has been shown in the 
health domain, such beliefs are readily endorsed and influence behavior, then CGBs might 
offer a valuable insight into the cognitive basis of the rebound effects that can limit the 
effectiveness of energy demand-reduction interventions and other pro-environmental policies. 
The present research, therefore, aimed to develop a measure of the extent to which people 
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endorse CGBs and to investigate the relationship between endorsement of CGBs and how 
people think and behave with respect to energy and environmental issues. 
First, we generated and refined an initial pool of items designed to measure 
participants’ endorsement of CGBs. Following examination of the conceptual structure of 
these items, we examined the relationship between endorsement of CGBs and participants’ 
environmental beliefs and behaviors. Given that CGBs might be seen as a justification for 
energy-inefficient or unsustainable behavior, we predicted that participants who endorsed 
CGBs would be less likely to act pro-environmentally. Additionally, on the basis that 
endorsement of CGBs would be difficult to reconcile with a green identity (e.g., Sparks & 
Shepherd, 1992; Mannetti, Pierro & Livi, 2004; Whitmarsh & O’Neill, 2010), ecological 
worldview, and concern for climate change, we predicted negative correlations between 
endorsement of CGBS and these variables. 
Method 
Participants and Design 
Participants were recruited in two ways: (i) by email from a volunteer list maintained 
by the University of Sheffield in the UK, and (ii) by leaflet distribution in a local Sheffield 
newspaper. A total of N = 940 people began an online questionnaire with N = 770 completing 
all the questions. The responses of these N = 770 participants comprise the data set for all the 
following analyses. Participants’ ranged from 18 to 79 years of age (M = 29.47, SD = 11.80), 
the majority (63%) were female, and 77.6% (N = 581) of the participants had a higher 
education degree. 
Procedure 
Participants were asked to complete an online questionnaire that took between 15 and 
30 minutes to complete and offered the chance to win a £50 Amazon voucher as an incentive 
for taking part. The questionnaire included measures designed to assess participants’ 
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endorsement of CGBs, their pro-ecological behavior, their ecological worldviews, their green 
identity and beliefs about climate change. We also recorded basic demographic details and 
participants’ tendencies to act in social desirable ways. Details of each of the measures are 
provided below. 
Measures 
Compensatory green beliefs (CGBs). An initial pool of CGBs was developed 
following two focus groups, each conducted with 8 volunteer graduate students from the 
University of Sheffield. Participants were first introduced to the concept of compensatory 
beliefs, using compensatory health beliefs as an example, before being asked to report any 
CGBs that they could think of. Forty-two beliefs were identified in domains such as transport 
(e.g., ‘I use public transport sometimes, so it is okay to drive on other occasions’), energy 
(e.g., ‘I have low energy light bulbs, so it is okay to leave the lights on’), food (e.g., ‘I eat in-
season food most of the time, so it is okay if sometimes I buy out-of-season food’), water 
(e.g., ‘I do not often use a dishwasher, so it is okay to have longer showers’), in addition to 
some cross-domain beliefs (e.g., ‘I try to limit the car journeys I make, so it is okay to drink 
bottled water’).  
Following the focus groups, the list of beliefs generated by the participants was 
refined. Two of the statements were removed as they did not represent compensations (e.g. 
‘My water use is included in my rent, so it doesn’t matter how much I use’); while a further 
14 statements were removed due to their close resemblance to other items. Of the remaining 
26 statements, it was decided to retain those that had been suggested by more than one 
participant (or suggested and seconded by other participants), leaving a final list of 20 
statements reflecting different CGBs.  In order to ensure the applicability of the statements to 
future participants, statements were reworded where necessary and phrased in the third 
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person. For example, the statement ‘I recycle, so it is okay to drive my car’ became 
‘Recycling compensates for driving a car’, such that it was applicable to people without cars.  
The final set of statements was then incorporated in the online survey. These 
included: ‘Walking to the supermarket can compensate for buying highly packaged food’, 
‘Limiting your household water consumption can compensate for not better insulating your 
home’, and ‘It is okay to have lots of electrical items if you turn them off when not in use’ 
(for a full list of statements, see Table 1). In the online survey, participants were asked to 
indicate how closely each statement reflected their own beliefs using a 5-point Likert scale 
anchored by ‘strongly disagree’ and ‘strongly agree’.  
Pro-Ecological Behavior. Participants completed a modified version of Kaiser and 
Keller’s (2001) General Ecological Behavior (GEB) scale (see also Kaiser, Wölfing, & 
Fuhrer, 1999; Kaiser, Frick, & Stoll-Kleemann, 2001; Kaiser, Doka, Hofstetter, & Ranney, 
2003). The GEB scale consists of 65 items, each reflecting a different type of ecological 
behavior (e.g., ‘I use a compost bin’; ‘I drive a fuel efficient automobile’). Participants 
indicated whether or not they engaged in the behavior on a dichotomous yes / no scale. In the 
present study, seven of the items were removed from the scale as they were not deemed 
appropriate for the UK sample (e.g., ‘after meals, I dispose of leftovers in the toilet’). Also, 
where necessary, items were converted from metric to imperial (e.g., kilometres were 
converted to miles) as most people in the UK are more familiar with imperial measures. 
Responses on the remaining 58 items were summed, with higher scores indicating a greater 
tendency to engage in pro-ecological practices. The 58-item measure proved internally 
reliable (Cronbach’s alpha = 0.77). 
Ecological Worldview. The revised version of Dunlap and Van Liere’s (1978) New 
Ecological Paradigm (NEP; see Dunlap, van Liere, Mertig, & Jones, 2000) was included to 
assess the degree to which participants endorsed an ecological worldview (i.e., the belief that 
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human-beings are part of nature rather than separate from it). The NEP asks participants to 
respond to 15 statements relating to human-environment interactions (e.g., ‘we are 
approaching the limit of the number of people the earth can support’) on a 5-point scale 
anchored by ‘strongly disagree’ and ‘strongly agree’. Responses were summed with higher 
scores equating to a more ecological worldview. Scores on the NEP proved internally 
consistent (Cronbach’s alpha = 0.81). 
Green Identity. To measure pro-environmental identity, we included 4-items from 
Whitmarsh and O’Neill (2010) who, in turn, had adapted them from Cook, Kerr, and Moore 
(2002) and Sparks and Shepherd (1992): (1) ‘I think of myself as someone who is very 
concerned with environmental issues’; (2) ‘I think of myself as an environmentally friendly 
consumer’; (3) ‘I would not want my family or friends to think of me as someone who is 
concerned about environmental issues’; and (4) ‘I would be embarrassed to be seen as having 
an environmentally friendly lifestyle’. The 4-items were measured on a 5-point scale 
(anchored by ‘strongly agree’ and ‘strongly disagree’) and were combined to form a short, 
measure of pro-environmental (or ‘green’) identity (Cronbach’s alpha = 0.72). 
Beliefs about Climate Change. To assess participants’ beliefs about climate change, 
two items were adapted from Spence, Venables, Pidgeon, Poortinga, and Demski (2010). 
First, participants were asked ‘Do you think that the world's climate is changing?’ (yes / no / 
don't know). Second, in order to measure concern about climate change we asked participants 
‘How concerned are you about climate change?’ (5-point: not at all concerned / not very 
concerned / fairly concerned / very concerned / don't know).  
Social Desirability. To control for social desirability we incorporated the short-form of 
the Marlowe-Crowne Social Desirability scale (Ray, 1984), which consists of 8 items with a 
binary response of ‘truth’ of ‘false’ (e.g., ‘Are you quick to admit making a mistake?’ and 
‘Do you sometimes try to get even rather than forgive and forget?’). Responses to the items 
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were summed, with higher values indicative of a greater need for social approval (Cronbach’s 
alpha = 0.58).  
Demographics. The final section of the survey contained questions about participants’ 
age, gender, annual household income, car-ownership, home-ownership, level of education, 
and number of household occupants. We also asked participants whether they were the 
primary bill payer and if they had any personal means of renewable energy generation (e.g., 
solar panels). 
Results 
Development of a Measure of CGBs: Factor Structure and Reliability 
The 20-items designed to measure CGBs were entered into a principal axis factor 
analysis with direct quartimax rotation using SPSS Version 20. Missing values (10% of 
responses) were treated with multiple imputations. The Kaiser-Meyer-Olkin measure of 
sampling adequacy (0.95) and Bartlett’s test of sphericity (38950.41, df = 190, p < .001) 
indicated that the correlation matrix was appropriate for such analysis. Three factors were 
extracted with eigenvalues greater than 1 (Factor 1 = 7.91, Factor 2 = 1.74, and Factor 3 = 
1.18). The first factor explained 39.56% of the variance and the other factors explained 
8.68% and 5.89% of additional variance, respectively. Seventeen items had loadings > 0.40 
on Factor 1. However, two of these items also loaded to a similar extent on Factor 3 and one 
item loaded to a greater extent on Factor 2. The remaining three items loaded on Factor 2 
only. Factor 1 included the majority of the CGB items and was labelled ‘compensation’. 
Factor 3 comprised two items specifically relating to ‘electricity use’ and was labelled 
accordingly. The four items loading primarily on Factor 2 did not pertain to a particular 
domain of compensation. However, there were similarities in how they were phrased. 
Specifically, whereas the items loading on Factors 1 and 3 tended to be fairly definitive (i.e., 
action X will compensate for action Y), Factor 2 comprised less definitively worded items 
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(e.g., ‘if the majority of food that you buy is produced locally then it is okay if the rest is 
imported’).  
Given that the small number of items loading on Factor 2 were qualitatively different 
in their phrasing to the other statements, the decision was taken to remove the four items that 
loaded primarily on Factor 2 from the scale. We then re-ran the principal axis factor analysis 
with direct quartimax rotation on the remaining 16-items (see Table 1). Missing values (10% 
of responses) were treated with multiple imputations (Graham, 2009). The Kaiser-Meyer-
Olkin measure of sampling adequacy (0.96) and Bartlett’s test of sphericity (33399.62, df = 
120, p < .001) indicated that the correlation matrix was appropriate for such analysis. One 
factor solution (Factor 1 = 7.35) was extracted that explained 45.95% of the variance. An 
overall measure of endorsement of CGBs was derived by the sum score of the 16 items. The 
16-item scale was internally consistent (α = 0.92). 
Endorsement of CGBs and Social Desirability Concerns 
Table 1 shows the proportion of participants who agreed with, chose the mid-point, or 
disagreed with each of the CGB statements, respectively. Agreement with individual CGBs 
was relatively low (M = 8.13%, range 3.50% - 16.20%). Participants tended to select the mid-
point of the scale (M = 16.49%, range 8.80% - 31.40%) or the response options indicative of 
a disagreement with the CGB (M = 75.36% range 61.20% - 84.40%).  
Table 2 presents the means and standard deviations for all of the measures 
incorporated in the survey, along with correlations between endorsement of CGBs and the 
other measures. There was a small, but significant negative correlation between endorsement 
of CGBs and scores on the social desirability scale, r = -0.12, p < .001, suggesting that 
endorsement of CGBs is, in part, influenced by social desirability concerns. We therefore 
controlled for social desirability where possible in subsequent analyses. 
Demographic Differences in Endorsement of CGBs 
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There were no significant differences in the proportion of males and females 
endorsing CGBs, t(756) = 1.32, ns (M = 15.78 and 14.77, SDs = 10.76 and 9.73, for males 
and females, respectively).  However, there were significant negative correlations between 
endorsement of CGBs and education level (r = -0.13, p < .001), age (r = -0.26, p < .001), and 
annual income (r = -.11, p < .05).  More educated participants, those who were older or had a 
higher mean income, were less likely to endorse CGBs. By contrast, there was a significant 
positive correlation between endorsement of CGBs and the number of people living in the 
house (r = 0.12, p < .05), with greater endorsement of CGBs with increasing house 
occupancy. 
Participants without cars were significantly more likely to endorse CGBs (M = 16.41, 
SD = 10.68) than participants with cars (M =14.32, SD =9.67), F(2, 753) = 6.57, p < .05, η2= 
.009. However, controlling for age (in addition to social desirability) eliminated this 
difference, F(3, 701) = 0.36, ns, η2= .001. There were no significant differences in the 
endorsement of CGBs between participants who own their own home (M = 12.43, SD = 9.24) 
and those who rent (M = 15.77, SD = 9.86), F (2, 600) = 0.84, ns, η2 = .001. There were also 
no significant difference in endorsement of CGBs between participants that had household 
renewables (M = 12.93, SDs = 9.09) versus those without household renewables (M = 14.71, 
SD = 10.10), F (1,449) = 0.02, ns, η2= .001 and no significant difference between bill payers 
(M = 14.53, SD = 10.27) and non-bill payers (M = 15.87, SD = 9.95), F (1, 755) = 2.91, ns, η2 
= .004.  
Relationship between Endorsement of CGBs and Other Measures 
Endorsement of CGBs was negatively correlated with ecological behavior (r = -0.39, p 
< .001), ecological worldview (r = -0.44, p < .001) and green identity (r = -0.41, p < .001). 
That is, participants who endorsed more CGBs were less likely to engage in ecological 
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behaviors, and tended to have a weaker pro-ecological worldview and a weaker green 
identity. 
Endorsement of CGBs among participants who were skeptical about the existence of 
climate change (N = 55) was compared with the remaining participants (N = 723) using a 
Mann-Whitney U test. Participants who were skeptical about climate change endorsed more 
CGBs (Median = 0.55, Range = -1.48 – 4.41) than participants who believed in climate 
change (Median = -0.04 Range = -1.48 – 4.72; U (778) = 13519.00, p< .001, r = 0.07). 
Concern about climate change was also found to correlate with endorsement of CGBs; 
participants who expressed greater concern about climate change endorsed fewer CGBs, r  = 
-0.20, p < .001.  
In order to confirm that articulating CGBs was not merely another way for 
participants to express their (lack of) ecological worldview or green identity, we conducted a 
hierarchical regression analysis to see whether endorsement of CGBs predicted ecological 
behavior over and above social desirability concerns, green identity, and ecological 
worldview (see Table 3). The regression confirmed that endorsement of CGBs (entered at 
Step 2) significantly predicted responses to the General Ecological Behavior scale (β = -.11, t 
(775) = -3.18, p < .001) over and above social desirability concerns (entered at Step 1; β = 
.07, t (775) = 2.53, p < .05), green identity (entered at Step 1; β = .40, t (775) = 11.51, p < 
.001) and ecological worldview (entered at Step 1; β = .20, t (775) = 5.61, p < .001), R2 = 
0.36, F (4, 775) = 108.35, p < .001 (F change = 9.96). 
Discussion 
The present research investigated whether people endorse the idea of compensation in 
behaviors relating to energy-use and the environment. For example, do people believe that 
switching to a green energy tariff permits them to use more energy or do people believe that 
it is okay to leave electrical goods turned on if they are modern and efficient? We refer to 
Page 14 of 31
http://mc.manuscriptcentral.com/e&b
Environment and Behavior
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review
COMPENSATORY GREEN BELIEFS   15
such beliefs as ‘compensatory green beliefs’ or CGBs due to their relationships to ostensibly 
‘green’ or pro-environmental actions (e.g., conservation of energy). The first stage of our 
research developed a measure of peoples’ endorsement of CGBs. We then investigated how 
endorsement of CGBs related to key demographic variables (e.g., age, gender, and 
education), aspects of identity (i.e., ecological worldview, green identity), beliefs about and 
concern with climate change, and engagement in pro-ecological behaviors. 
Endorsement of Compensatory Green Beliefs 
Overall, endorsement of CGBs among our sample was quite low (average agreement 
with the statements was 8.13%, see Table 1) and roughly consistent with the findings of Bratt 
(1999). While the CGB measure did contribute significantly to the regression model 
predicting pro-ecological behaviour, its impact above and beyond the measures of green 
identity and ecological worldview was small, accounting for only an additional 1% of the 
variance. Further, the statistical significance of this finding should also be considered in the 
context of our fairly large sample size (N = 770). While surprising – recall that we had 
anticipated that increasing societal pressure to act sustainably might have increased the 
endorsement and use of such beliefs over the last decade – this finding is encouraging as it 
suggests that, in general, the public do not feel that engaging in ostensibly pro-environmental 
acts will necessarily absolve them of, or undo, the negative effects of engaging in 
environmentally unsustainable behaviors. That said, it is important to note that participants 
did not reject outright the idea of compensation and there are a number of reasons to think 
that the findings of the present research may provide a conservative estimate of real-world 
use or endorsement of such beliefs.  
First, the negative correlation between social desirability and endorsement of CGBs 
suggests that participants may underreport their endorsement of CGBs because of social 
desirability concerns. Second, the self-selected nature of the sample might have meant that 
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there was lower endorsement of CGBs compared to the level that might be expected within a 
more representative sample of the UK population. That is, to the extent to which participants 
knew that they would be asked to complete a questionnaire about energy and environmental 
issues, it is possible that a disproportionate number of people with interests in environmental 
issues volunteered to take part. Future research might usefully investigate endorsement of 
CGBs in other samples.  
The use of third person phrasing for the scale items might have also reduced 
participants’ tendencies to endorse them. All the items were phrased in the third person in 
order to increase the overall relevance of the statements to the general population (e.g., to 
make the transport related items applicable to all participants, even those without a car). 
However, research into health compensations suggests that personally relevant items are 
more likely to be endorsed (e.g., Radtke et al., 2011). As such, it could be reasonably 
assumed that rephrasing the statements reflecting CGBs in order to make them more 
personally relevant might lead to greater endorsement.  
Finally, the definitive nature of the CGB scale items might have reduced participants’ 
tendencies to endorse them. Our analysis suggested that statements phrased less definitively 
were more likely to be endorsed by participants than statements that were more definitive. 
Evidence from a ‘think aloud’ study conducted on a scale designed to measure endorsement 
of compensatory health beliefs (see Kaklamanou, Armitage & Jones, 2013) indicated that, 
while people sometimes disagree with the specific tenet of a compensatory statement (i.e. that 
action A will atone for action B), they might see some general value to the compensation 
(e.g., it is better than doing nothing) or deem that the compensation is justifiable in certain 
situations (e.g., not in general but on rare occasions). In the present research it is possible that 
items that were phrased in less definitive terms permitted participants to endorse these items 
despite holding reservations over their more general efficacy. The same argument might 
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explain why participants favoured the mid-point option (i.e. ‘not sure’) when responding to 
the more definitively phrased statements. Such a non-committal response could be taken to 
indicate that the participant was entertaining the idea that the compensation might be at least 
partially effective or justifiable on some occasions (i.e., the mid-point became an ‘it depends’ 
option).  
Relatedly, it is possible that the specific coupling of certain compensatory actions 
within the scale affected participants’ tendencies to endorse them. Specifically, for the 
objectively double-barrelled statements within the scale (e.g., not driving a car compensates 
for flying on holiday) a failure to endorse the statement could mean one of two things: (a) 
that a respondent formally disagreed with a statement; or (b) the respondent disagreed with 
the specific combination of elements within the statement, while not necessarily disagreeing 
with the concept in general. For instance, while they might disagree with the idea that by not 
driving a car they can compensate for flying on holiday, they might still agree that not driving 
a car compensates for other environmentally significant behaviors (e.g., having a greater 
number of electrical appliances in the home).  
In short, for the reasons outlined above, it is possible that people may be more likely 
to endorse CGBs than the present research would suggest. Future research could helpfully 
investigate how changes to the definitiveness, specificity and personal relevance of CGB 
statements, influences the extent to which people endorse them. That said, even if 8.13% is a 
fair reflection of the average proportion of people that endorse CGBs; then in a UK 
population of around 62 million people and a world population of around 6.84 billion people 
(The World Bank, 2010), this clearly represents a large group of individuals. Given the 
identified links between endorsement of CGBs and pro-ecological behavior, we contend that 
at a population level endorsement of CGBs could have a significant impact on the 
effectiveness of interventions and initiatives intended to, for example, reduce energy 
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consumption and increase more sustainable practices (for evidence of the impact of 
compensatory beliefs on the efficacy of healthcare interventions, see Ernsting, Schwarzer, 
Lippke & Schneider, 2012).  
Correlations between Endorsement of CGBs and Other Measures. 
Consistent with our hypotheses, endorsement of CGBs was negatively related to pro-
ecological behavior, environmental worldview, and green identity. These correlations 
confirm the validity of our measure of CGBs by illustrating how endorsement of 
compensations pertaining to energy and environmental issues is predictably related to a 
number of key constructs that are known to influence the extent to which someone will act in 
a pro-environmental manner (e.g., Kaiser & Keller, 2001; Stern, 2000; Whitmarsh & O’Neill, 
2010). Below, we outline three explanations for the emergence of these trends. 
Environmental literacy explanation: It is possible that the negative correlations 
between endorsement of CGBs and pro-ecological behavior, environmental worldview, and 
green identity are indicative of differences in the ‘environmental literacy’ of pro-
environmental compared to less pro-environmental people. Environmental literacy is a multi-
faceted concept comprising environmental awareness, knowledge, attitudes, and a capacity 
and willingness to act on environmental issues (see Scholz, 2011). It is likely that people with 
a pro-environmental worldview and a stronger green identity are more environmentally 
literate and therefore less likely to endorse CGBs on the grounds that they are more aware of 
potential inaccuracies in the compensatory beliefs and/or are more skeptical of the value or 
morality of compensation (more so than those with less pro-environmental worldviews and 
less green identities).  
This explanation suggests that educational strategies designed to improve 
environmental literacy (e.g., by highlighting the inaccuracy of many compensatory beliefs 
and improving environmental awareness) might reduce the tendency of people to employ 
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compensatory beliefs. There are many examples of interventions aimed at improving the 
environmental literacy of individuals, particularly within educational settings (e.g., Basile & 
White, 2000; Pe’er, Goldman & Yavetz, 2007; St. Clair, 2003). However, while their might 
be value in these interventions in enhancing environmental literacy, care should be taken not 
to assume that endorsement of CGBs is necessarily a product of a knowledge deficit that can 
be amended with the simple provision of ‘correct’ information, as research increasingly calls 
into question the validity of such deficit models of public understanding of science and 
technology (e.g., Brunk, 2006; Durant, 1999; Hansen, Holm, Frewer, Robinson & Sandøe, 
2003; see also Steg & Vlek, 2009).   
Lifestyle explanation: Correlations between endorsement of CGBs and pro-ecological 
behavior, environmental worldview, and green identity could also be explained by 
differences in the number of opportunities that people have to evoke CGBs. In short, because 
people with a pro-environmental worldview and a green identity are likely to participate in 
fewer unsustainable behaviors (e.g., Kaiser & Keller, 2001; Stern, 2000; Whitmarsh & 
O’Neill, 2010), they would have less need to endorse CGBs than people who are less pro-
environmental.  
Cognitive Dissonance Reduction: Endorsement of compensatory beliefs might reduce 
the cognitive dissonance (e.g., Festinger, 1957) associated with performing a behavior (e.g., 
flying on holiday) that is inconsistent with personal or social goals (e.g., a desire to reduce 
one’s carbon footprint). According to this explanation, however, endorsement of CGBs 
should have been greater among participants with more pro-environmental worldviews and 
stronger green identities, seeking to atone for engaging in less pro-environmental behavior. 
However, this was not the case in the present study. While we do not rule out the possibility 
that people use CGBs in situations of conflict between identity and action, the present 
findings are inconsistent with the idea that compensatory beliefs are the product of cognitive 
Page 19 of 31
http://mc.manuscriptcentral.com/e&b
Environment and Behavior
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review
COMPENSATORY GREEN BELIEFS   20
dissonance. In sum, while future studies should assess the impact that lifestyle and cognitive 
dissonance explanations might offer for the trends observed within this study, we suggest that 
the ‘environmental literacy’ explanation provides the best account for the correlations 
between endorsement of CGBs, ecological worldviews, pro-ecological behavior and green 
identity observed in the present study. 
Conclusion 
The present research developed a measure of the extent to which people endorse 
CGBs that we hope will be used to understand more about the nature of compensatory beliefs 
pertaining to energy and environmental issues. We also demonstrated how these beliefs relate 
to certain demographic, lifestyle, and identity factors, and how they impact on peoples’ 
energy-use and environmental behaviors. While the present research offers an initial insight 
into the cognitive factors that might give rise to the emergence of rebound effects (e.g., 
Sorrell, 2007), future research might usefully adopt longitudinal designs that can identify the 
direction of causation (e.g., does the endorsement of CGBs promote energy inefficient 
behaviors or vice versa?) and further elucidate the mechanisms underlying such effects (e.g., 
differences in knowledge about environmental issues, cognitive dissonance, etc.). In short, 
compensatory beliefs may provide a useful window into the psychological processes 
underlying decisions to engage or abstain from environmentally significant issues. 
 
Highlights  
• We develop a measure of the extent to which people endorse ‘compensatory green 
beliefs’ (CGBs). 
• We show that endorsement of CGBs predicts pro-ecological behavior over and above 
environmental values and identity. 
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• We propose that endorsement of CGBs could help to explain reactions to energy 
efficiency interventions.  
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Table 1 
Principal Axis Factoring and Percentage of Participants Agreeing with 16 Statements reflecting Compensatory Green Beliefs 
Item Factor 1 Disagree  Midpoint Agree 
If you have a low flush toilet, then it is okay to use more water in other ways  0.76 75.00 15.50 9.50 
Recycling compensates for driving a car  0.72 79.20 14.50 6.30 
Not driving a car compensates for not recycling  0.72 84.40 11.90 3.70 
You do not need to worry about which country your food comes from if you use energy efficient appliances 
in the home  0.71 79.60 15.00 5.40 
It does not matter how much energy you use if you are on a green energy tariff  0.70 80.90 15.60 3.50 
Limiting your household water consumption can compensate for not better insulating your home  0.69 79.10 15.90 5.00 
It is okay to drink bottled water if you limit the number of car journeys that you make  0.69 73.70 21.80 4.50 
Composting food waste can make up for buying imported food  0.68 64.60 23.20 12.20 
Walking to the supermarket can compensate for buying highly packaged food 0.68 77.30 14.20 8.50 
Having a water butt can compensate for using the oven  0.67 61.90 31.40 6.70 
It is okay to leave electrical goods turned on if they are modern and efficient  0.62 82.80 11.50 5.70 
Not driving a car compensates for flying on holiday  0.59 61.20 22.70 16.20 
Flying abroad can be made up for by being a vegetarian (i.e. not eating meat)  0.56 84.20 12.20 3.60 
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If you have energy efficient electrical equipment, then it is okay to leave it on standby  0.55 78.80 10.10 11.00 
Not using a dishwasher can compensate for taking longer showers  0.55 64.70 19.60 15.60 
It is okay to leave the lights on if you use low energy light bulbs  0.48 78.50 8.80 12.70 
Notes: Items are ordered by size of factor loading and loadings < 0.30 are suppressed  
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Table 2 
Descriptive Statistics and Partial Correlations Between Compensatory Green Beliefs (CGBs) and Other Measures 
 M SD CGBs N 
Compensatory Green Beliefs 15.17 10.21  780 
General Ecological Behavior 33.72 6.67 -0.39** 780 
Ecological Worldviewa 56.09 8.36 -0.44** 780 
Green Identity 11.95 2.79 -0.41** 780 
Concern about Climate Change 3.03 0.79 -0.20** 780 
Social Desirability 5.13 1.92 -0.12** 780 
Age 29.47 11.79 -0.26** 707 
Number of People in Household 3.27 1.70 0.12* 701 
Education Undergraduate degreeb -0.13** 749 
Annual Income 20,000 - 30,000d -0.11* 611 
Notes: * p < .05, ** p < .001  
a assessed using the New Ecological Paradigm scale (Dunlap et al., 2000) 
b indicates median rather than mean value.  
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Table 3 
Summary of Hierarchical Regression Analysis for Variables Predicting Ecological Behavior (N = 939) 
Variable  Model 1   Model 2 
 B SE B β B  SE B β  
Social Desirability 0.29    0.10 0.13* 0.26  0.10 0.07* 
Green Identity 1.03 0.08 0.43** 0.96  0.08 0.40** 
Ecological Worldviewa 0.18 0.03 0.22** 0.16  0.03 0.20**  
Compensatory Green Beliefsb    -0.07  0.02 -0.11* 
R
2  0.35   0.36 
F for change in R2  138.65**   9.96* 
*p <  . 05, ** p < .001 
a assessed using the New Ecological Paradigm scale (Dunlap et al., 2000) 
b.weighted compensatory green beliefs 
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